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Abstract. Augmented Reality (AR) offers significant potential for physics education, yet its
classroom adoption remains limited, particularly in the Italian context where AR/VR headsets are
available, but underused. This ongoing study investigates how a community of practice (CoP),
framed by the Interconnected Model of Professional Growth, can support teachers in recognizing
and enacting the educational potential of AR. Through a case study on the AnReAL software for
teaching kinematics, pre- and post-interviews explore changes in teachers’ perceptions, practices,
and confidence in integrating AR into physics teaching.

Introduction

Augmented Reality (AR) has attracted growing attention in physics education research, mainly
for its potential to support the visualization of physical phenomena and to enhance student
engagement [1]. In particular, in the Italian educational context, AR and VR headsets are already
available in many high schools, yet remain largely underused. Particularly, teachers often report
uncertainty about how to meaningfully integrate these devices into their teaching practice.

While much of the existing literature in physics education has focused on large-scale reviews
or on evaluations of specific AR tools and activities, discussion on the integration of AR into
everyday teaching practice remains limited, especially in secondary education context, leaving
teachers disoriented.

In this perspective, communities of practice [2] are a nice way to explore how collaborative
reflection and shared experimentation can support teachers in appropriating AR for physics
teaching.

Theoretical framework and research questions

The ongoing study adopts a community of practice (CoP) approach [2], where teachers interest
in the topic of integrating AR in physics education gather to learn, reflect and discuss on best
practices while trying out activities in classes. Integrating the Interconnected Model of
Professional Growth (IMPG) by Clarke and Hollingsworth [3], according to which teachers’
professional growth happens in active and practice-oriented environment, we will investigate
teachers’ professional development related to the use of AR in physics education in the CoP.

Through a case study centred on AnReAL, AR software for exploring kinematics concepts [4,
5], this ongoing research addresses the following questions:

(1) Can participation in a CoP help teachers recognize and articulate the potential of AR for
teaching physics, in a context where technological resources are available but its guidance
is limited?

(2) Does the engagement in the CoP support teachers in transforming these perceived
possibilities into concrete classroom activities?

(3) Which features of the AnReAL software are perceived by teachers as most usable and
valuable for teaching kinematics?



Methods

In order to gather information that can answer such research question, we have planned pre and
post semi-structured interviews following Cohen et al. process [6]. In particular, starting from the
research questions, each one has been broken down into sub-questions [6] regarding teachers’
notion and personal disposition, whose answer we expect to differ between pre and post CoP.

To analyze these interviews we will use the IMPG. Indeed, the IMPG can also be used as an
analytical tool [3] that search for the interconnection of the personal domain, domain of practice,
domain of consequences and external domain that defines the teacher’s learning process, as already
implemented by others [7, 8].

Conclusions

This study involves a CoP focused on the use of AR software AnReAL and it will run from end
of January over a five-month period, posing itself as a pilot phase of year-long professional
development pathway planned for the following scholastic year.

At the time of writing, pre-interviews are being conducted showing teachers’ uncertainty on the
integration of AR headsets into their physics teaching practice, as previously mentioned. By early
June, post-interviews will be analysed to examine how participation in the CoP has supported
teachers’ sense-making, confidence, and enactment related to the use of AR in physics education.

The findings are expected to inform the design of professional development initiatives that
leverage CoP to help physics teachers both envision the potential of AR technologies and achieve
meaningful AR-based activities in their classrooms.
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Current stage of the work

Completed work: definition of the RQ; design of the semi-structured interviews protocol;
collected initial data

Planning to do next: post-interviews and focus group (collecting data); qualitative analysis of
the interviews; re-design of the Community of Practice

Questions for discussion

One issue I would like to discuss is how to capture the relationship between teachers’ reported
perception of Augmented Reality (AR) and their actual classroom enactment. Indeed, since this
study is based mainly on pre- and post-interviews, how far interview data alone can support claims
about changes in practice, and what kinds of evidence should be prioritized?

An obstacle | encountered during this first trial of CoP was that, of the 10 participating teachers,
only four agreed to take part in the initial interview. As a result, | had to develop questions to ask
at the end of the program aimed at gathering their initial and final perceptions regarding the use of
augmented reality in the classroom. If this same issue were to arise again during next academic
year’s CoP, I would like to discuss how to refine my questions so that the teachers’ insights and
growth are best captured.

Given this obstacle, | also wondered if | should structure the CoP meetings in a way that they
are systematically recorded. Could the data obtained from these recording be useful in answering
my research questions? For example, it could allow me to analyze how teachers negotiate and
reflect on the use of AR, and develop ideas for teaching practice.
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